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© Lighting string, parts for said lighting string and display device provided with said lighting string, 
as well as methods for producing mounting blocks and therewith a lighting string. 



© Lighting string having two electricai wires, a 
number of mounting blocks placed spaced from 
each other aiong the electrical wires for accom- 
modating respective parts of the electricai wires, and 
in each mounting block two terminal plates for elec- 
trically contacting the electrical wires and for accom- 
modating a tubular electric lamp. The lighting string 
may be made by first placing the mounting blocks 
over the electrical wires and then placing the termi- 
nal plates in the mounting blocks , as a result of 
which contact with the electrical wires is effected, 
Also the mounting blocks may be formed around the 
terminal piates. Then the lighting string is produced 
^by proceeding on an electrical cable, in which the 
electrical wires are incorporated and providing the 
jjj mounting blocks having integrated terminal plates on 
~the electricai cable. The lighting string may be used 
^■in lighting devices and in display devices, such as 
^advertising letter boxes. 
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Lighting string, parts for said lighting string and display device provided with said lighting strlng,as 
well as methods for producing mounting blocks and therewith a lighting string. 



The invention relates to a lighting string com- 
prising two Insulated electrical wires extending sub- 
stantially parallel to and spaced from each other, 
and a number of pairs of terminals, placed spaced 
from each other along the electrical wires, which 
are arranged for making a cut in the insulation of 
one of the electrical wires in order to make electric 
contact with said wire, said terminals serving to 
accommodate and electrically connect tubular 
lamps parallel to the electrical wires. 

A lighting string of the aforesaid kind is known 
from the US patent specification 4,521,839 (see 
especially Rg. 5 - 7 of the drawings accompanying 
said patent specification). 

In the known lighting string the electrical wires 
are kept spaced from each other by an connecting 
band of plastic material. At the places where the 
lamps are to be placed a hole is cut out of said 
band of plastic material, and the ends of a basic 
part of the terminals are clinched over the electrical 
wires in the outer ends of the hole, whereby one of 
the ends is provided with a part cutting into the 
insulation and whereby the terminals are in electric 
contact with several of the electrical wires. Each 
terminal is furthermore provided with a centrally 
protruding clamping part for accommodating the 
connecting cap of a lamp. 

The known lighting string Is supposed to be 
accommodated in a flexible, light-transmitting tube 
which is dosed at its ends by sealing plugs, one of 
said plugs having passages f6r the electrical wires. 
Thus a lighting device has been realised whereby 
the lighting string, fixed to a plug, is freely movable 
in the tube. 

In the known lighting string the use of a special 
ribbon cable is necessary, relatively expensive ter- 
minals are needed and its manufacture is time- 
consuming and therefore costly. 

It is noted that from said US patent specifica- 
tion there is also known a lighting string in which 
the use of the special ribbon cable is not neces- 
sary (see Rg. 1 - 3). In that case, however, mount- 
ing cylinders provided with a spring are used, 
which mounting cylinders must be mechanically 
connected to the electrical wires and whose 
springs must be electrically connected to the cores 
of the electrical wires, necessitating the difficult job 
of removing a small part of the insulation of the 
electrical wires. It will be apparent that in this case 
the lighting string will become even costlier, be- 
cause its manufacture is even more time-consum- 
ing and the mounting cylinders will be even more 
expensive that the above-mentioned terminals. 

Well then, the purpose of the invention is to 



improve the known lighting string such that it can 
be manufactured less costly and/or that it can be 
used more versatilely. 

For this purpose the invention provides a light- 

s Ing string of the kind mentioned in the preamble, 
characterized in that the lighting string furthermore 
comprises a number of mounting blocks for ac- 
commodating respective parts of the electrical 
wires and respective pairs of terminals in the shape 

10 of metal plates, whereby a lower part of each 
terminal plate is accommodated in the respective 
mounting block and an upper part of each terminal 
plate is arranged for co-operation with a respective 
lamp. 

15 The mounting blocks may have the dual func- 
tion of on the one hand mounting the terminal 
plates, and thus the lamp, and on the other hand 
mounting the lighting string on a carrier. The 
mounting blocks preferably have a third function as 

20 well, viz. reflecting light, or put differently, prevent- 
ing as much as possible that shadows are thrown. 
For this purpose a mounting block must be as fiat 
as possible and it will preferably have bevelled 
lateral sides. The colour us chosen accor dingly. 

25 The mounting blocks may be distributed over the 
electrical wires at the desired places or be thread- 
ed on the electrical wires, after which the placing of 
the terminal plates may provide the contact with 
the electrical wires as well as the fixation of the 

30 mounting blocks relative to the electrical wires. 

The terminal plates may be cut out of a plate 
as a mass product, said plate having such a thick- 
ness and/or consisting of such a material that the 
terminal plates are slightly resilient. Also the 

$5 mounting blocks, which naturally consist of an elec- 
trically insulating material, such as plastic material, 
can likewise be mass-produced in a simple man- 
ner, e.g. by means of an injection-moulding pro- 
cess. It will be apparent that the mounting blocks 

40 and the terminal plates can be manufactured sim- 
ply and inexpensively, which also applies to the 
assembly of the eventual lighting string; by means 
of a special tool the terminal plates can be secured 
In the mounting blocks and at the same time the 

45 connection to the electrical wires may be realised. 

According to a first embodiment the lower part 
of each terminal plate is provided with an 
insulation-cutting recess and an insulation-accom- 
modating recess. 

so It is noted that from the US patent specification 
4,525,019 (see Rgs. 1 - 2) there is known by itself 
a mounting block for accommodating respective 
parts of two electrical wires and respective pairs of 
terminals, in the shape of metal plates, whereby a 
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lower part of each terminal plate is provided with 
an insulating-cutting recess. In that case, however, 
the terminal plate is not provided with an insulation- 
accommodating recess in the lower part, but with a 
second insulation-cutting recess, whilst a first ter- 
minal plate serves to connect one of the two elec- 
trical wires with one end of a third electrical wire 
and the second terminal plate serves to connect 
the other of the two electrical wires with one end of 
a fourth electrical wire, whereby said ends are also 
accommodated in the mounting block , just like the 
entire terminal plates. The main difference with the 
invention Is therefore that the known mounting 
block is an electrical connector for making a double 
T-splice, and not a fitting for a tubular lamp, as 
according to the present invention. 

According to a second embodiment the lower 
part of each terminal plate is provided with a 
insulation-cutting projection. In this case the two 
electrical wires are preferably Incorporated in an 
electrical cable which provides insulation for both 
electrical wires and which has such a cross-sec- 
tional configuration that the mounting blocks, hav- 
ing a cable-accommodating channel, can be 
clamped oyer the cable or be put on the cable 
without clamping action, but with the addition of an 
adhesive like glue. 

In this second embodiment it is to be preferred 
to use a method for producing a mounting block for 
the lighting flex which is characterized in that basic 
material in the shape of a mounting block is formed 
around two terminal plates, whilst said plates are 
kept correctly fixed In their position.The terminal 
plates will then be embedded in the mounting 
blocks and form one unit It is also to be preferred 
to carry out said forming by means of an injection- 
moulding process. When a lighting string is formed 
with said mounting blocks having embedded termi- 
nal plates which are provided with a single effi- 
ciently pointed projection and with the above-men- 
tioned cable according to the invention, the only 
operation that Is necessary is either clamping the 
so-called integrated mounting blocks on or over the 
cable or pushing and adhering them on the cable. 
This may be done by hand as well as automati- 
cally. The pushing or clamping operation (at the 
same time) provides the electric contact. It may be 
noted that certainly in this case (second embodi- 
ment) the use of a special electrical cable has its 
advantages, contrary to what is the case according 
to the aforesaid US patent specification 4,521,839. 
Indeed, the special cable according to the invention 
does not involve any extra operational steps, quite 
the contrary, it reduces, their number. 

The lighting string according to the invention 
may be applied in all kinds of lighting devices of 
the most diverse nature, but in particular the light- 
ing string according to the invention is very suitable 



for use in display devices, such as advertising 
letter boxes and information display panels, such 
as advertising signs, traffic signs, signposts and 
other signalling boards, e.g. for use in the case of 

5 roadmending activities in order to call the drivers 1 
attention to these activities. When used in vessels 
the ship's voltage (22 V) can be used directly, i.e. 
without using a transformer unit. 

Therefore the invention furthermore relates to a 

ro display device, comprising a box-shaped casing in 
the shape of an alphanumerical sign which is pro- 
vided with two walls having relatively large sur- 
faces, at least one of said walls being light-trans- 
mitting. 

rs Such a display device is known from the US 
patent specification 3,447.253. 

In this known display device the box, which has 
the shape of an alphanumerical sign, consists of a 
bottom plate In the shape of a single-sided or 

20 double-sided printed circuit board and a light-trans- 
mitting cover, in the case of a single-sided printed 
circuit board lamps with connecting wires are sol- 
dered on the conductor tracks of the printed circuit 
board, whilst in the case of a double-sided printed 

25 circuit board fittings having bayonet attachments 
for corresponding lamps are connected to the con- 
ductor tracks on both main surfaces of the printed 
circuit board by means of holes in the printed 
circuit board. Lamps with connecting wires are 

30 vulnerable and bayonet fittings are costly, whilst 
the illuminating performance of such lamps in the 
present display device are at least questionable. All 
in all the known display device is costly and vulner- 
able an a flexible and versatile system cannot be 

$5 built up with it, whilst the illuminating performance 
is limited and the failure on one lamp will imme- 
diately affect the illuminating quality; in the case of 
lamps with connecting wires replacement is further- 
more time-consuming and costly. 

40 The invention aims at removing the above dis- 
advantages, and for that purpose provides a dis- 
play device of the kind mentioned, which is char- 
acterized in that in the box-shaped casing there Is 
fixed at least one proposed lighting string. 

45 Said fixing may be done on the bottom plate of 
the box-shaped casing or on a carrier, in which 
latter case the display device can reflect bilateral or 
omnilateral light if lighting string are fixed on two 
sides of the carrier, respectively. 

so A lighting string will be provided on the bottom 
place or on the carrier of the box-shaped casing 
and/or the distance between the mounting blocks 
on the lighting string will be such that an optimum 
distribution of the lamps will be achieved; in prac- 

55 tice it has become apparent that this can be done 
such, especially if the light-transmitting wall has 
equalizing properties, that the failure of one or even 
more lamps will have hardly any effect, or none at 



3 



5 



EP 0 331 224 A2 



6 



all, on the display, in particularly of the preferably 
coloured light output. 

It is noted that the lighting string known from 
the afore-mentioned US patent specification 
4,521,839 is not suited at all for use in advertising 
letter boxes. 

The display device according to the invention 
for the first time offers a real alternative for neon 
signs which have the following disadvantages. In 
the first place neon letters are operated with high 
voltage, which involves a potential danger, on 
which ground neon signs are forbidden Indoors or 
in arcades. In the second place neon letter installa- 
tions also result in the interference of alarm sys- 
tems. Furthermore great lengths are out of the 
question, because colour deviations will occur in 
that case, and the purchasing costs, mounting, 
maintenance and repair of neon signs is costly. 

The advantages of a display device according 
to the invention enumerated hereinabove to a cer- 
tain extent also apply when the lighting string ac- 
cording to the invention is used in a lighting device, 
e.g. provided in a duct which Is covered by a light- 
transmitting and light-equalizing plate, as a result of 
which a quiet and even illumination can be ob- 
tained, e.g. for the compartment-illumination in 
trains or the illumination in trams which are often 
bad and often provide a flickering, unquiet illumina- 
tion when fluorescent tubes are being used. An- 
other advantageous application is the indirect illu- 
mination in cupboards, wall units etc. These are 
only small indications of the enormous versatility 
and applicability of the present invention, which will 
be further discussed hereinafter with reference to 
the drawings, in which: 

Fig.1 a front view of an advertising letter box, 
representing the capital letter A; 

Fig.2 is a front view of an advertising letter 
box, just Gke fig 1, representing the capital letter A, 
but whereby the light-transmitting and light-equaliz- 
ing front plate has been removed, so that a piece 
of lighting string according to the invention, pro- 
vided with tubular lamps, is visible; 

Fig.3 a front view of a terminal plate accord- 
ing to the invention; 

Fig.4 is a front view of the end side of a 
mounting block according to the invention; 

Rg.5 is a plan view of a mounting block 
according to the invention; 

Fig.6 is a front view of the longitudinal side 
of a mounting block according to the invention; 

Fig.7 is a bottom view of a mounting block 
according to the invention; 

Fig.8 is a sectional view, along the line VIII - 
VIII in fig 5, of a mounting block according to the 
invention; 



Fig.9 is a diagrammatic illustration of another 
embodiment of the mounting block and the termi- 
nal plate according to the invention; and 

Figs.lOa and 108 illustrate yet another em- 
5 bodiment of the mounting block and the terminal 
plate according to the invention. 

Figs.1 and 2 illustrate an advertising letter box 
in the shape of a capital letter A. In Fig. 1 the box- 

ro shaped casing 1 is closed by a light-transmitting 
and light-equalizing plate 2, preferably coloured, 
which naturally has the shape of a capital letter A 
too, whilst in Fig. 2 the light-transmitting plate 2 
has been left out so that a look at the interior of 

T5 the box-shaped casing 1 is given, as a result of 
which a piece of lighting string 3 according to the 
invention Is visible, said lighting string being pro- 
vided such that the three parts forming the light- 
transmitting plate 2 of Rg.1 will be illuminated 

20 evenly. The advertising letter box of Fig. 1 and 2 is 
arranged for emitting light to one side. Reference 
numeral 4 in Fig.2 indicates a mounting block of 
the lighting string 3, whilst the reference numerals 
5 indicate the terminal plates belonging to said 

25 mounting block 4 and the reference numeral 6 
indicates a tubular lamp accommodated between 
said terminal plates 5. Reference numerals 7 and 8 
indicate a first and a second insulated electrical 
wire, which are connected to a connector 9 in the 

30 left-hand leg of the casing 1 for connection of the 
lighting string 3 to a supply source, in particular a 
low-voltage supply source of e.g. 22 Volt. In places 
where no mounting blocks 4 are provided the in- 
sulated electrical wires 7 and 8 are provided with 

as shrink sleeve 10, preferably having good light-re- 
flecting properties, whjch also applies to the colour 
and quality of the material, e.g. plastic material, of 
which the mounting blocks 4 are made. The light- 
ing string has been made in advance and the 

40 mounting blocks 4 are evenly spaced. When in that 
case a mounting block 4* must lie at a substantially 
corresponding distance from another mounting 
block 4, but the connecting distance to the preced- 
ing mounting block 4 is larger, a piece of lighting 

45 string 3 having larger distances between the 
mounting blocks 4 may be used, and be connected 
e.g. by means of a connector 1 1 . When the lighting 
string 3 is assembled in the casing 1 itself the 
mounting blocks 4, 4 and 4 may be provided 

so along the electrical wires 7, 8 at mutually different 
distances. The mounting blocks 4, 4 and 4" can 
be fixed to the bottom plate of the box-shaped 
casing 1 e.g. by means of rivets (pop rivets) or 
screws. Another possibility is the use of double 

55 sided self-adhesive tape. Also it will be possible to 
glue or cement the mounting blocks 4, 4 and 4° 
on the bottom-plate of the box-shaped casing 1. 
The lighting string 3 may also be fixed on two 
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opposed sides of a carrier (not shown) and the 
bottom may also be a light-transmitting plate 2 (fig 
1), which may also have another colour. Thus the 
advertising letter box may emit bilateral light. If 
also the remaining surfaces of the box-shaped cas- 
ing 1 consist of a light-transmitting material an 
advertising letter box emitting omnilateral lilght can 
be realised. Also it will be possible to use 
"colourless" plates 2 and to provide the mounting 
rubbers 4 with coloured caps (not shown) for the 
lamps 0, 

The lighting string 3 according to the invention 
generally comprises two electrical wires 7, 8 ex- 
tending substantially parallel to and spaced from 
each other and a number of pairs of terminals, or 
terminal plates 5 placed spaced from each other 
along the electrical wires 7, 8, said terminals or 
terminal plates being arranged to cut through the 
insulation of one of the electrical wires, such that 
an electric contact is made, and serving to accom- 
modate and electrically parallel connect respec- 
tively tubular lamps 6, i.e. one lamp 6 for each pair 
of terminal plates 5. More specifically, a lower part 
of each terminal plate 5 is accommodated in the 
respective mounting block 4 and an upper part of 
each terminal plate 5 Is arranged for co-operation 
with a respective lamp 6. 

In Fig.3 an embodiment of a terminal plate 5 
according to the present invention is illustrated, and 
that in front view. Although the terminal plate 5 
might be rectangular in . principle, a rounded-off 
triangular shape has been chosen for handling rea- 
sons. The terminal plate 5 of Fig.3 is provided with 
an insulation-cutting recess 51 and an insulation- 
accommodating recess 52 in its lower part, and 
with a through hole 53 in its upper part. The 
through hole 53 serves to accommodate the end of 
a pointed connecting cap of a lamp 6, whilst the 
insulation-accommodating recess 52 serves to ac- 
commodate an electrical wire 7, 8 provided with 
insulation, without making a cut in the insulation 
thereof, whilst the insulating-cutting recess 51 
makes a cut into the insulation of an electrical wire 
7, 8 provided with insulation and makes electric 
contact with the electrical wire 7, 8 in question. The 
recess 54 serves to indicate the position of the 
insulation-accommodating recess 52 and conse- 
quently of that of the insulation-cutting recess 51. 
The lip 55. bent forward seen from the plane of the 
drawing, which has been partially cut out of the 
terminal plate 5, serves to secure the terminal plate 
5 in a mounting block 4; this will be described 
hereinafter. 

Another embodiment of the terminal plate 5 
according to the Invention is shown in Fig.9. Here 
the lower part of each terminal plate 5 is provided 
with an insulation-cutting projection 56, which may 
be dovetailed, as shown. Preferably, however, the 



projection 56 is pointed, i.e. provided with a sharp 
point for making a better cut and better contact, as 
in this case the separate wires of the core of the 
electrical wires 7, 8 are pushed aside. The purpose 
5 remains the same. viz. to make a cut into the 
insulation and to make electric contact. In the em- 
bodiment illustrated in Rg.9 the two electrical wires 

7 and 8 have a common insulation 57. The insula- 
tion 57 and the electrical wires 7 and 8 form a flat 

ro electrical cable 12 which has circular ends, seen in 
section, the greatest width of the cable e.g. being 
16 mm. its thickness being 7 mm and the centre- 
to-centre distance between the electrical wires 7, 8. 
which may e.g. consist of copper strand, being 8 

75 mm. Although it is not shown the terminal plate 5 
of fig. 9 may also be provided with an orientation- 
indicating recess 54 (see Rg.3). This also applies 
to the lip 55 which is shown in Fig. 3. 

Now the mounting block 4 belonging to the 

20 terminal plate 5 of Rg.3 will be discussed. Rg. 4 - 

8 will show that the mounting block 4 is elongated 
and has a substantially trapezoidal cross-section, 
the base side being longest. The mounting block 4 
is provided with two parallel, longitudinal through 

25 channels 41, 42 for accommodating electrical wires 
7, 8, the ends of said channels 41 , 42 being visible 
in Rg 4 and their boundaries being visible in Rg 7. 
The mounting block 4 furthermore comprises two 
transverse slots 43 and 44 which serve to accom- 

30 modate terminal plates 5 in positions turned n 
radials in relation to one another with a view to 
making contact with various electrical wires 7, 8. 
The slots 43 and 44 are wider than the thickness of 
the terminal plates 5, but the thickenings 46 on the 

35 one hand and always one thickening 47 on the 
other hand define a passage 48 which better cor- 
responds with the thickness of the terminal plate. 
The slots 43 and 44 divide the mounting block 4 in 
a central part 49 and two end parts 49 as it were. 

40 In the end parts 49' there is provided a through 
channel 40. one end of which is visible in Rg. 4 
and an other end of which opens into the thicken- 
ing 47, as can be seen in Rg.8, which is a cross- 
section of the mounting block 4 near the slot 43, 44 

45 and near the thickening 47. When the terminal 
plate 5 is provided in the slot 43 or 44 in its correct 
position, I.e. with the lip 55 directed towards the 
thickening 47 with the channel 40, first the lip 55 
will be pushed back to the plane of the terminal 

50 plate 5 and then slip Into the channel 40, as a 
result of which the terminal plate 5 will be secured 
in the mounting block 4. If the terminal plate 5 is 
provided turned n radials said securing will not 
take place. In this latter position the terminal plate 

55 5 will be accommodated and secured in the other 
slot 44 or 43. however. The terminal plate 5 can 
only be removed from the mounting block 4 from a 
secured position by providing a releasing pin in the 
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channel 40, as a result of which the lip 55 can be 
pushed back into the piane of the terminal plate 
again. Reference number 60 indicates a stop for 
the bottom of the terminal plate 5, the lower side of 
said stop being indicated by reference numeral 61 
in Fig. 6.ln mounted condition, i.e. with the elec- 
trical wires 7, 8 in the channels 41, 42 and the 
terminal plates 5 in their correct positions, the cuts 
in the insulation are visible in the holes 62, whilst 
the holes 63 show the insulation intact Because of 
the closed channels 41 , 42 the mounting blocks 4 
must be threaded on the electrical wires 7, 8. If the 
mounting blocks 4 are to be placed on the elec- 
trical wires 7, 8 it will of course be necessary for 
the channels 41 and 42 to be open at their bottom 
sides. 

Now the mounting block 4 belonging to the 
terminal plate 5 of the type which is illustrated in 
Fig.9 will be discussed. Instead of the channels 41, 
42 of the embodiment in Figs.4 - 8 the mounting 
block 4 of Fig.9 is provided with one large open 
channel 58 for accommodating the electrical cable 
12 described before. The bottom side of the 
mounting block 4 is thereby formed such at 59 that 
the mounting block 4 can be clamped on the 
electrical cable 12 and that it is also possible that 
the mounting blocks 4 are threaded on the elec- 
trical cable 12. The insulation-cutting projection 56 
has the same function as the insulation-cutting re- 
cess 51 of the terminal plate of Ftg.3, whilst the 
insulation-accommodating recess 52 of said Fig. 3 
will not be necessary in the embodiment of Fig.9. 
For the rest the terminal plate 5 and the mounting 
block 4 of Fig.9 may be equal to those of Fig 3. 
The mounting blocks 4 are furthermore provided 
with a through mounting hole 64 and can be closed 
at their bottom side by a cover plate (not shown). 
Instead of the through hole 53 the terminal plates 5 
may be provided with a dimple. 

Although the two transverse slots 43 and 44 
are diagrammatically indicated in Fig.9 the terminal 
plates 5 are preferably embedded in the mounting 
block 4 shown in Fig.9, so that two terminal plates 
5 and a mounting block 4 belonging thereto form 
one single integrated unit By clamping an inte- 
grated mounting block 4 (5, 5) on or around the 
electrical cable 12, by hand or mechanically, the 
desired electric contact is automatically effected. A 
lighting string can therefore be made of an elec- 
trical cable 12 and integrated mounting blocks 4, 
after which only lamps 6 and a transformer unit 
(not shown in the drawing) are needed for operat-. 
ing the lighting string. The lamps 6 are thereby 
preferably operated below their nominal voltage, in 
order to extend their life. The integrated mounting 
blocks 4 can be made by forming the basic ma- 
terial in the shape of a mounting block around the 
terminal plates 5, preferably by means of an 



Injection-moulding process, while the two terminal 
plates 5 are being kept correctly fixed in their 
positions. Keeping the plates fixed can be done in 
a mould, whereby the terminal plates 5 can be 

5 placed in the mould by hand, after which the 
injection-moulding can take place. The means the 
the operations required for that purpose are known 
to the person skilled in this field of the art 

Rg 10 shows an embodiment of the integrated 

io ' mounting block 4 with two terminal plates 5 which 
is different from the one in Fig.9. Also here the 
actual mounting block 4 is formed around the ter- 
minal plates 5. In so far as the integrated mounting 
block 4 of Rg. 10. corresponds with the one of 

75 Rg.9 corresponding reference numerals have been 
used. Rrst the actual mounting block 4 will be 
described. 

Just like in Rg.9 the mounting block 4 in Rg.10 
has a substantially trapezoidal cross-section. In 

20 Rg.10, however, the mounting block 4 only has 
oblique sides and its height is smaller, as a result 
of which the distance between the lamp 6 (not 
shown in the figure) and the upper side of the 
mounting block 4 is enlarged. Said measures im- 

25 prove the reflection and, partly as a result, the 
lighting properties. 

Moreover, the channel 58 is open at its bottom 
side along its entire width, so that in principle the 
mounting block 4 can be put on and around the 

30 electrical cable 12. (n particular it is necessary to 
push the mounting block 4 on and around the 
electrical cable 12, so that the projections 56 of the 
terminal plates 5 penetrate the respective electrical 
conductor 7 and 8. Contacting is therefore effected 

35 by means of said pushing operation. In this respect 
the method for producing the integrated mounting 
block 4 corresponds with the one for producing the 
integrated mounting block 4 according to Rg.9. 
One difference is, however, that the mounting block 

40 4 Is not clamped around the electrical cable 12 but 
is adhered thereon by providing an adhesive be- 
tween the electrical cable 12 and the channel 58 
during the pushing operation. This, too, may be 
done mechanically. Providing the adhesive (which 

46 is not indicated in Rg.10) may be done in various 
manners, e.g. providing it on the electrical cable 12 
only, providing it in the channel 58, or both. 

Rnally the mounting block 4 of Rg.10 is pro- 
vided with two end uprights 90, which are formed 

so around a central part of the terminal plates 5. As a 
result sufficiently rigidity of the attachment of the 
terminal plates 5 is still provided, in spite of the 
reduced height of the main body of the mounting 
block 4. To. a person skilled in the art it will be 

55 apparent that the configuration of the terminal 
plates 5 is adapted to this shape of the mounting 
block 4. 

From the above it may be apparent that the 
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invention not only relates to a lighting string 3 and 
a display device, as is shown in figs 1 and 2, to 
which embodiments the invention is not restricted 
for that matter, but that the invention aiso relates to 
terminal plates and to mounting blocks as such and 5 
also to a specific electrical cable. 

Essential for the terminal plates is that they cut 
into a respective electrical wire and that two termi- 
nal plates can hold a tubular lamp. In principle the 
terminal plates may be rectangular, therefore. More 10 
specifically, however, as is shown in the drawing, 
the lower part of the terminal plate 5 is rectangular 
and the upper part of the terminal plate 5 is trian- 
gular, whereby the apex angle is rounded. The 
terminal plate 5 Is furthermore provided with an 75 
indication 54 indicating whichever insulation of the 
two electrical wires 7. 8 is going to be cut when the 
terminal plate 5 is being placed in the mounting 
block 4. In a rectangular terminal plate said indica- 
tion may be a rounded apex angle of the terminal 20 
plate. More specifically, as shown In the drawings, 
said indication is a recess 54 in the side of the 
terminal plate 5, in particular in one of the oblique 
sides of the triangular upper part thereof. When two 
separate insulated electrical wires 7, 8 are used in 25 
the rectangular lower part of the terminal plate 5 is 
provided with an insulation-cutting recess 51 and 
an insulation-accommodating recess 52 respective- 
ly. The recesses 51 and 52 may be rectangular, 
but in particular, and as shown in the drawings, the so 
insulation-accommodating recess 52 is triangular, 
i.e. roof-shaped, and the closed ends of the reces- 
ses 51 and 52 are rounded. Alternatively, the rec- 
tangular lower part of the terminal plate 5 may be 
provided, according to the invention, with an as 
insulating-cutting projection 56 which is shown In 
Fig.9 and which may be dovetailed, i.e. a rectangu- 
lar projection with a roof-shaped recess at its free 
end. In principle the terminal plate 5 of Rg.9 may 
be used with two separate insulated electrical wires 40 
7, 8, but it is more preferably used in combination 
with a special electrical cable 12 shown in Fig.9 
and having a substantially elongated rectangular 
section with preferably rounded angles and consist- 
ing of an insulating material 57, in which two elec- 46 
trical conductors are embedded, said electrical 
conductors corresponding with the afore-mentioned 
insulated electrical wires 7, 8, whose insulation , or 
insulation material, is common as it were. If the 
tubular lamps 6 which are used are of a type with a so 
pointed connecting cap the terminal plate 5 will 
preferably have a through hole 53 in its upper part 
for accommodating the end of an end cap of the 
lamp 8. Finally the terminal plate 5 is provided with 
a lip 55, bent from the plane of the terminal plate 5 55 
and partially cut out of said terminal plate 5, as a 
result of which the terminal plate 5 can be fixed in 
the mounting block 4. 



In principle the mounting block may be beam- 
shaped, comprise two through channels, closed or 
open at their bottom side, and be provided with two 
transverse slots for accommodating two terminal 
plates. More specifically, however, and as shown in 
the drawings, the cross-section of the elongated 
mounting rubber 4 is substantially trapezoidal, 
whereby the base side has the greatest length, in 
the lower par of the mounting block 4 there are 
provided, spaced from each other, two longitudinal 
closed channels 41, 42 for accommodating respec- 
tive parts of electrical wires 7, 8. Just like the 
insulation-accommodating recess 52 of the terminal 
plate 5 the through channels 41, 42 accommodat- 
ing electrical wires have a rounded triangular cross- 
sectional configuration. Alternatively, as already 
said before, a through channel 58, open at its 
bottom side along the greater part of its width of 
the mounting block 4, may be formed In the lower 
part of said mounting block 4 for accommodating 
the flat electrical cable 12 which comprises the 
common insulation 57 for the two electrical wires 7, 
8. In particular the mounting block 4 is provided 
with two transverse slots 43. 44 which divide the 
mounting block 4 in a relatively long central part 49 
and relatively short end parts 49', and which are 
substantially wider than the thickness of the termi- 
nal plates 5, whereby the mounting block 4 pro- 
vides a stop at the bottom side of the slots for the 
lower part of a terminal plate 5. and whereby the 
central part 49 of the mounting block 4 is provided 
with two thickenings 46, located spaced from each 
other, at the oblique side and whereby the end 
parts 49' of the mounting block 4 are provided with 
a thickening 47 at the top side, so that said thic- 
kenings 46, 47 are provided staggerdly (46, 47, 46) 
in the slots 43, 44 and define a passage 48 related 
to the thickness of the terminal plate 5. The end 
parts 49' of the mounting block 4 are provided with 
a longitudinal through channel 40, opening into the 
thickening 47 of the end parts 49', for co-operation 
with the lip 55 of a terminal plate 5. Finally the 
mounting block 4 is centrally provided with a 
through fixing hole 64 extending from the upper 
side to the lower side of the mounting block 4. 



Claims 

1. Lighting string comprising two insulated 
electrical wires extending substantially parallel to 
and spaced from each other, and a number of pairs 
of terminals, placed spaced from each other along 
the electrical wires, which are arranged for making 
a cut in the insulation of one of the electrical wires 
in order to make electric contact with said wire, 
said terminals serving to accommodate and elec- 
trically connect tubular lamps parallel to the etec- 
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tricaJ wires, characterized in that the lighting string 
furthermore comprises a number of mounting 
blocks for accommodating respective parts of the 
electrical wires and respective pairs of terminals in 
the shape of metal plates, whereby a lower part of 
each terminal plate is accommodated in the re- 
spective mounting blocks and an upper part of 
each terminal plate is arranged for co-operation 
with a respective lamp. 

2. Lighting string according to claim 1, char- 
acterized in that the lower part of each terminal 
plate is provided with an insulation-cutting recess 
and an insulation-accommodating recess. 

3. Lighting string according to claim 2, char- 
acterized in that the insulation-cutting recess is 
rectangular and in that the insulation-accommodat- 
ing recess is triangular, whereby the closed ends 
of the recesses are rounded. 

4. Lighting string according to claim 1, char- 
acterized in that the lower part of each terminal 
plate is provided with an insulation-cutting projec- 
tion. 

5. Lighting string according to claim 4, char- 
acterized in that the insulation-cutting projection is 
pointed 

6. Lighting string according to any one of the 
preceding claims characterized in that the upper 
part of each terminal plate is provided with a 
through hole. 

7. Lighting string according to any one of the 
preceding claims, characterized in that the lower 
part of each terminal plate is rectangular and in 
that the upper part of each terminal plate is triangu- 
lar, whereby the apex angle is rounded. 

8. Lighting string according to any one of the 
preceding claims, characterized In that each termi- 
nal plate is provided with an indication which in- 
dicates whichever of the two electrical wires will be 
cut when the terminal plate is placed in a mounting 
block. 

9. Lighting string according to claim 8, char- 
acterized in that the indication is a recess in the 
side of the terminal plate. 

10. Lighting string according to any one of the 
preceding claims, characterized in that each termi- 
nal plate is provided with a lip, partially bent and 
from the plane of the terminal plate cut out of the 
terminal plate. 

11. Lighting string according to any one of the 
preceding claims, characterized in that each 
mounting block is elongated and in that the cross- 
section of each mounting block is substantially 
trapezoidal, the base side having the greatest 
length. 



12. Lighting string according to claim 11, char- 
acterized in that, seen in cross-section, each termi- 
nal plate is perfectly trapezoidal and is provided at 
its ends with uprights for accommodating terminal 

s plates. 

13. Lighting string according to anyone of the 
preceding claims, characterized In that each 
mounting block Is provided in its lower part with 
two longitudinal ciosed channels, located spaced 

w from each other, for accommodating respective 
parts of the electrical wires. 

14. Lighting string according to claim 13, char- 
acterized In that electrical wires accommodating 
the through channels have a rounded triangular 

75 cross-sectional configuration. 

15. Lighting string according to claim 1 or any 
one of the claims 4-14, characterized in that in 
the lower part of each mounting block there is 
formed a through channel, open along at least the 

20 largest part of the width of said through channel for 
accommodating a flat electrical cable which com- 
prises the common insulation for the two electrical 
wires. 

16. Lighting string according to any one of the 
25 preceding claims, characterized in that each 

mounting block is provided with two transverse 
slots which divide the mounting block into a rela- 
tively long central part and two relatively short end 
parts and which are substantially wider than the 

30 thickness of the terminal plates, whereby each 
mounting block provides a stop at the bottom side 
of the slots for the lower part of a terminal plate, 
and whereby the central part of each mounting 
block is provided with two thickenings at the ob- 

35 lique sides, located spaced from each other, and 
whereby the end parts of each mounting block are 
provided with a thickening at the top side, so that 
said thickenings are provided staggerdly in the 
slots and define a passage related to the thickness 

40 of the terminal plates. 

17. Lighting string according to claims 10 and 
16, characterized in that the end parts of each 
mounting block are provided with a longitudinal 
through channel, opening into the thickening of the 

45 end parts, for co-operation with the lip of a terminal 
plate. 

18. Lighting string according to any one of the 
preceding claims, characterized in that each 
mounting block is centrally provided with a through 

50 fixing hole extending from the upper side to the 
lower side of the mounting block. 

19. Terminal plate as described in any one of 
claims 2-10. 

20. Mounting block as described in any one of 
55 the claims 11 -18. 

21. Electrical cable as described in claim 15. 
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22. Display device, comprising a box-shaped 
casing in the shape of an alphanumericai sign 
which is provided with two waiis having relatively 
large surfaces, at least one of which being light- 
transmitting, characterized in that in the casing 5 
there is fixed at least one lighting string according 

to any one of the claims 1-18. 

23. Display device according to claim 22, 
wherein both walls mentioned are light-transmitting, 
characterized in that the casing comprises a carrier w 
plate provided in the Interior of said casing, lighting 
strings according to any one of the claims 1-17 
being fixed on both sides of said carrier plate, 
respectively. 

24. Method for producing a mounting block for 15 
a lighting string according to claim 15, character- 
ized in that while two terminal plates are kept 
correctly fixed In their positions, basic material is 
formed around the terminal plates into the shape of 

a mounting block. 20 

25. Method according to claim 24, character- 
ized in that the forming is an injection-moulding 
process. 

26. Method for producing a lighting string, pro- 
ceeding on the mounting blocks obtained accord- 25 
ing to claims 24 or 25, wherein the channel is open 

at its lower side along the larger part of its width, 
and on an electrical cable according to claim 21, 
characterized In that the mounting blocks are 
clamped on the electrical cable. 30 

27. Method for producing a lighting string, pro- 
ceeding on the mounting blocks obtained accord- 
ing to claims 24 or 25, wherein the channel is open 
at its lower side along its entire width and on an 
electrical cable according to claim 21, character- as 
ized in that the mounting blocks are pushed and 
adhered on the electrical cable. 
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